Maternal cocaine administration during pregnancy induces apoptosis in fetal rat heart.
We have previously demonstrated that cocaine induces apoptosis in primary cultures of fetal rat cardiomyocytes. The current study was designed to determine whether cocaine administered to the mother during pregnancy induced apoptosis in fetal rat heart. Pregnant rats were treated with cocaine subcutaneously (30 and 60 mg/kg per day) starting at day 15 of gestation and were terminated at day 21. Cocaine produced a dose-dependent increase in apoptotic cell death in the fetal heart by 1.3-fold (30 mg/kg per day) and 2.4-fold (60 mg/kg per day) of the control level (1.99+/-0.15%). Cocaine-induced DNA fragmentation in the fetal heart showed characteristic apoptotic ladder. In accordance, cocaine dose-dependently increased activities of caspase-3, caspase-8, and caspase-9 in the fetal heart by 0.5-, 0.6-, and 0.6-fold, respectively, at 30 mg/kg per day, and by 3.3-, 2.9-, and 2.3-fold, respectively, at 60 mg/kg per day. In contrast, cocaine showed no effect on caspase activities in the maternal heart. Bcl-2 and Bax proteins were detected in fetal rat heart, with 2.2-fold higher expression of Bcl-2 than Bax. Cocaine significantly increased Bax protein levels and decreased Bcl-2 protein levels, leading to a 7.5-fold increase in the Bax-to-Bcl-2 ratio in fetal rat heart. We conclude that cocaine causes apoptosis in fetal rat heart in vivo by upregulating the Bax-to-Bcl-2 ratio and increasing caspase activities, which is likely to play an important role in the adverse effects of cocaine on heart development.